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DETAILED ACTION 
Specification 

1 . The revised abstract received on 3/21/2006 is accepted. 

Reasons for Allowance 

2. The following is an examiner's statement of reasons for allowance: 

The prior art of the record fails to teach or suggest alone or in combination: 
A digital signal encoding apparatus for encoding one-bit signals of a plurality of n 
channels, the one-bit signals being modulated in the delta-sigma manner, comprising: 
means for adding information data which is related with the one-bit signals to the phase- 
modulated one-bit signal data having the data of inverted phases added thereto by 
rearranging the data of inverted phases based on a plurality of m channel units of the n 
channels, wherein n>m>2 and by employing an exclusive OR of the information data 
and the phase-modulated one-bit signal data, as recited in independent claim 1 , and in 
combination with other elements of the claim. 

Claims 1, 3-4 are allowed. 

3. The prior art of the record fails to teach or suggest alone or in combination: A 
digital signal encoding apparatus for encoding one-bit signals of a plurality of n 
channels, n being equal to at least two, and the one-bit signals being modulated in delta 
Sigma manner, the apparatus comprising: information data adding means for adding 
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information data that are related to tfie one-bit signals to the phase-inverted one-bit 
signal data by rearranging the data of inverted phases, wherein n>m>2; 
synchronization data adding means for adding independent synchronization patterns by 
converting the data of inverted phases in the region in accordance with the phase- 
modulated one-bit signal data as recited in independent claim 5, and in combination 
with other elements of the claim. 

Claims 5-6 are allowed. 

4. The prior art of the record fails to teach or suggest alone or in combination: 
a digital signal encoding method for encoding one-bit signals of a plurality of n channels, 
n being equal to at least two, and the one-bit signals being modulated in a delta-sigma 
manner, the method comprising the steps of: 

converting the data of inverted phases in the region in accordance with the phase- 
modulated one-bit signal data; and making numbers of one-bit data 1's and one bit data 
O's in the predetermined period that are generated when the synchronization patterns 
are added by the synchronization signal adding step equal to each other by converting 
the data of inverted phases in a region of the predetermined period such that the 
difference between the numbers of 1's and O's is zero, as recited in independent 
method claim 7, and in combination with other elements of the claims. 



Claims 7-10 are allowed. 
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5. The prior art of the record fails to teach or suggest alone or in combination: a 
digital signal decoding apparatus comprising: converting the data of inverted phases in 
the region in accordance with the phase-modulated one-bit signal data; information data 
detecting means for detecting the information data by judging insertion positions of the 
data inverted phases, as recited in independent apparatus claim 1 1 , and in combination 
with other elements of the claims. Corresponding method claim 12 is allowed for the 
same reasons. 

Claims 1 1 and 12 are allowed. 

6. The prior art of the record fails to teach or suggest alone or in combination: a 
digital signal decoding apparatus that detects the information data by judging the 
insertion positions of the data of inverted phases as recited in independent apparatus 
claim 13, and in combination with other elements of the claim. 

Claim 13 is allowed. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany 
the issue fee. Such submissions should be clearly labeled "Comments on Statement of 
Reasons for Allowance." 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ichimura et a!., (U.S. 5,835,042) discloses: a transmission apparatus using a AZ phase 
modulator outputting signals having inverted phases. 

Nuitjen (U.S. 6,507,299) discloses: a AI modulator that periodically embeds a sync 
pattern comprising a number of 1's followed by a number of O's in a signal. 
Linnartz et. a!., (U.S. 6,574,543) discloses: an apparatus inserting supplemental data at 
predefined positions of a signal, and a decoding system that searches for the 
supplemental data. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 571 272 
5507. The examiner can normally be reached on MTWRF 8:30-17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 
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